Comparative strain analysis of Anaplasma phagocytophilum infection and clinical outcomes in a canine model of granulocytic anaplasmosis.
A pilot study was conducted to determine whether existing human or canine strains of Anaplasma phagocytophilum would reproduce clinical disease in experimentally inoculated dogs similar to dogs with naturally acquired granulocytic anaplasmosis. Six hounds were inoculated intravenously with one human and two canine strains of A. phagocytophilum that were propagated in vitro in HL-60 cells or in infected autologous neutrophils. Infected dogs were monitored for lethargy, anorexia, petechiae, lymphadenopathy, and fever. Dogs were assessed for complete blood count (CBC), serum chemistry, and serology (IFA and SNAP® 4Dx®); for A. phagocytophilum blood load by quantitative polymerase chain reaction; and for cytokine production. Prominent clinical signs were generalized lymphadenopathy and scleral injection; only one dog developed fever lasting 4 days. Notable laboratory alterations included sustained leukopenia and thrombocytopenia in all dogs. A. phagocytophilum morulae were noted in blood between days 10 and 11, although all dogs retained A. phagocytophilum DNA in blood through day 60. All dogs seroconverted by days 10-15 by IFA, and by days 17-30 by SNAP 4Dx; cytokine analyses revealed 10-fold increases in interleukin-2 and interleukin-18 in the neutrophil-propagated 98E4 strain-infected dog. All A. phagocytophilum strains produced infection, although canine 98E4 strain reproduced clinical signs, hematologic changes, and inflammatory cytokine elevations most consistent with granulocytic anaplasmosis when recognized clinically. Therefore, this strain should be considered for use in future studies of A. phagocytophilum canine infection models.